The RSAFP Committee is organized within the Design Engineering Division of the ASME to serve the mechanical design engineer by furthering the general engineering technologies expressed in the committee title and to provide a place for the presentation and publication of worthwhile contributions to these technologies. It also provides a forum where mechanical design engineers, from many fields and disciplines, can gather to discuss and exchange items for the benefit of all field and disciplines. Here the mechanical design engineer from the automotive field can converse with the mechanical design engineer from the nuclear industry or the aerospace industry on their experience on some mutually related problem area, such as the loosening of fasteners or the exchange of operational data on the fatigue failure of shafting.
Although there are other committees and divisions of the ASME whose activities in many aspects also are concerned with the technologies of stress analysis, reliability, and failure prevention, the goal of this committee is to provide a forum particularly suited for the mechanical design engineer.
A major emphasis is placed on applications of these technologies and the development of design methodology. For example, papers concerned with the development of theories of the technologies are expected to be oriented to the need of the design engineer, and either present applications or the means of applications should be apparent to the practicing design engineer. Another thrust unique to this committee is that of engineering studies which emphasize a combination of two or all of the reliability, stress analysis, and failure prevention technologies and particulary those that describe application to actual components and systems specified by the design engineer. Because of these broad areas of interest, the committee is active in supporting conferences in cooperation with other committees, divisions or societies for subjects complementing the interests of the committee, either the technologies or the areas of application.
The objective of the committee will include the encouragement of the various technologies by organization and sponsorship of technical conferences and sessions, review of technical papers for publication and development of other vehicles for encouraging research in the technologies. This will include the review and dissemination of technical data, techniques, evaluations and design applications oriented to the needs of the design engineer.
The RSAFP Committee is guided by a steering committee made up of twelve members, elected by the general committee members and past chairmen, who serve as ex-officio members. Elected members of the steering committee serve for a period of 6 years. The steering committee will elect one of its members for recommendation to the Design Engineering Division for appointment by the chairman of that division as Chairman of the RSAFP Committee. The RSAFP Committee has standing and technical subcommittees. The standing subcommittees include the Papers Review, Honors and Awards, Conference Arrangements, and Nominations Subcommittees. The technical subcommittees contain three permanent subcommittees named after the technologies in the RSAFP Committee. It also will form other technical subcommittees as the occasion arises. These subcommittees will be abolished after they have fulfilled their mission. As members of the RSAFP Committee see the need to form a technical subcommittee for a specific topic area to assist in satifying the needs of the mechanical design engineer within the bounds of the RSAFP technologies, the subcommittee need will be brought to the RSAFP Committee for discussion. If the committee agrees that such a technical subcommittee should be formed, such a subcommittee will be activated.
The general criteria for such a technical subcommittee is that it be oriented to assist the mechanical design engineer, the work of the subcommittee not be duplicated by other existing ASME committees, and that its subject not be directed to one area of technical speciality of mechanical engineering, for example, nuclear power plant design. The idea here is to orientate a technical subcommittee in a direction that will satisfy a specific need of mechanical design engineers in many fields. Consider a subject such as the fatigue cracking of piping systems. This is a broad problem area associated with many fields, such as, chemical production, electrical power plant operation, thermal heating systems, fuel transportation systems, and aerospace. The technical subcommittee could act as a centralized base where mechanical design engineers from these fields could meet and discuss their specific problems and learn from the knowledge and experience from others with whom they would probably not have the opportunity to converse. Currently two such technical subcommittes are operating with the RSAFP committee. These are the Design Data Handling and the Manufacturing Processes related to RSAFP. Other subcommittees are being considered.
There are three primary technical subcommittees specializing in the major technologies of the committee. The scope of the three principal technical subcommittees are individually presented below. It is anticipated that the demand for these primary technical committees will always remain strong.
Failure Prevention Subcommittee
It is the cornerstone objective of every design engineer to assure that his design functions is intended for the prescribed design lifetime and, at the same time, be competitive in the marketplace. To meet this objective, the designer must have the ability to foresee all potential failure modes, which may threaten his design. He needs the engineering tools to assess the seriousness of each of the potential failure modes, preferably in the early stages of the design process. Such mechanical failure modes include, but are not limited to, excessive force or temperature-induced elastic deformation, yielding, ductile rupture or brittle fracture, fatigue, creep, impact, wear, fretting-fatigue, fretting-wear, corrosion, buckling, and combinations of these. The scope of the Failure Prevention subcommittee activities is to promote the objectives defined for the RSAFP committee within the technical sphere of preventing mechanical failure through a better understanding of the mechanical failure modes, as just described. These objectives will include the organization of appropriate sessions or conferences, promotion of formal and informal discussions, solicitation and publication of papers and articles, and development of short courses or other appropriate aids, in all cases oriented toward providing the practicing engineering designer with the tools he needs to prevent unexpected failures of his product in the field.
Reliability Subcommittee Stress Analysis Subcommittee
Reliability is a very valuable component, equipment, and system performance index which is an integral part of any design. It is defined as follows: Reliability is the conditional probability, at a given confidence level, that the components, equipment or sytems will perform their intended functions without failure at a given age and for a specified mission time when used in the manner and for the purpose intended, while operating under the specified application conditions. Reliability engineering provides the theoretical and practical tools whereby the reliability, maintainability, availability and safety of components, equipment, and systems can be predicted, assessed, verified, and demonstrated.
In view of the foregoing, the scope of this subcommittee shall be to foster activities within ASME through papers, reports, research activities, conferences, tutorial sessions, reviews of industrial standards and military specifications, in collaboration with other ASME committees and engineering societies, to improve the reliability, maintainability, availability, and safety of components, equipment, and systems.
Stress analysis is a pervasive method in the arsenal of the design engineer. It is a primary tool in preventing and studying failure of mechanical compoments and its accuracy for detailed analysis of complex geometries has increased dramatically in the past two decades with the advent of the digital computer. The need for increased reliability and the increased use of new materials, particularly those of more brittle, less forgiving nature, nonisotropic materials and those designed for more hostile environments has made this technology a more universally applied design tool than in the past. The fields of finite element analysis; fracture mechanics; probabilistic stress analysis; automated modeling; experimental stress analysis; inelastic and anisotropic analysis; improved failure criterion; and a host of special techniques applicable to specific types of materials and environments and for failure analysis are within the province of this Committee.
